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In the last decades, the study of high pressure materials allowed a great compre-
hension of Earth’s internal structure. Recently, a great attention has been given to the
phenomenology of the lower mantle, with depth between 670 and 2700 km and pressures
between 23 and 120 GPa [1]. The knowledge of Earth’s internal composition is vital to the
understanding of several geophysical properties. However, despite its importance, most of
the infomation about the mantle is obtained indirectly, throught the study of the seismic
waves across it. Seismology can image Earth’s structure, obtaining body wave velocities
and densities throughout Earth’s interior. Although, interpretation of seismic data re-
lies on knowledge of the Earth’s forming materials properties measured in laboratory or
calculated. However, the extreme conditions of Earth’s interior is a great challenge for
important experiments. In this way, materials computations can contribute decisively to
this field [2]. One difficult is the explanation of the region known as D”. In this region
there is a discontinuous increase in the seismic velocities, not yet well understood. The
aim of this project is to study the electronic, structural and mechanical properties of
perovskite MgSiO3, the major component of the Earth’s lower mantle, trying to elucidate
seismic data referring to the D” region. The investigations were carried by ab initio meth-
ods, based on the density functional theory and the APW + lo (Aumengted Plane Waves
plus local orbitals) method, as implemented in the WIEN2k code. We performed elec-
tronic calculations over a range of pressure of the lower mantle, calculating the 9 elastic
constants of the perovskite phase of MgSiO3 so that we could obtain the P and S waves
velocity, solving the Christofell equation [3].
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